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PREFACE 
One o f  t h e  ma jo r  c o n s t r a i n t s  t o  t h e  i n t r o d u c t i o n  and 
development  o f  t e c h n o l o g i c a l  sys t ems  i s  t h e  e l e m e n t  o f  r i s k  
t h a t  such  s y s t e m s  b r i n g .  T h i s  s t u d y  i s  p a r t  of  a  j o i n t  r e s e a r c h  
e f f o r t  by IIASA and t h e  I n t e r n a t i o n a l  A t o m i c  Energv Agency a t  
Vienna d i r e c t e d  a t  g a i n i n u  an  improved u n d e r s t a n d i n g  o f  how 
s o c i e t i e s  judge  t h e  a c c e p t a b i l i t y  o f  new t e c h n o l o g i e s ,  and 
how a n t i c i p a t e d  r e s p o n s e s  t o  t h e  o b j e c t i v e  and p e r c e i v e d  r i s k s  
may b e  used  i n  d e c i s i o n  making. S p e c i f i c a l l y ,  it d e a l s  w i t h  
t h e  p e r c e p t i o n s  o f  t h e  r e l a t i v e  h a z a r d  a s s o c i a t e d  w i t h  s e v e r a l  
w i d e l y  d i f f e r i n g  t e c h n o l o g i c a l  f a c i l i t i e s  and e x p l o r e s  t h e  
e f f e c t  o f  c o n f r o n t a t i o n  w i t h  s p e c i f i c  h a z a r d s  upon t h e s e  
p e r c e p t i o n s .  

ABSTRACT 
The response of t h e  i nd iv idua l  t o  p o t e n t i a l l y  t h r e a t e n i n g  
s i t u a t i o n s  i s  based upon h i s  percep t ion  of t h e  hazard involved.  
I n  t h i s  p i l o t  s tudy ,  148 s u b j e c t s  were asked t o  q u a n t i t a t i v e l y  
rank t h e  hazard they  f e l t  t o  be involved i n  l i v i n g  near  seven 
d i f f e r e n t  types  of  t echnologica l  f a c i l i t y .  The s u b j e c t s  were 
d iv ided  i n t o  four  groups: AN, l i v i n g  about 500 m away from a  
r e sea rch  r e a c t o r ;  AF, l i v i n g  about 1 . 4  km away from t h i s  r e a c t o r ;  
two smal l  groups l i v i n g  a t  s i m i l a r  d i s t a n c e s  from a  d i s t r i c t  
hea t ing  f a c i l i t y  and a  c o n t r o l  group about 10 km d i s t a n t  from both 
f a c i l i t i e s .  
A l l  groups,  except  AN, found t h e  i t e m  "nuc lear  r e a c t o r "  t o  
be t h e  most hazardous ( t o t a l  sample, 3  -1 on a  4 p o i n t  s c a l e )  . 
Group AN ( N  = 32) found t h i s  i tem t o  be t h e  t h i r d  most hdzardous, 
2.88/4.0; group AF ( N  = 31) r a t e d  t h e  i tem 3.55/4.0. The d i f f e r -  
ence i n  t h i s . r e s p o n s e  between groups AN and AF i s  h igh ly  s i g n i f -  
i c a n t  (Mann-Whitney U-test p  I 1%). Several  exp lana t ions  f o r  
t h i s  f i n d i n g  a r e  d i scussed .  

I. INTRODUCTION 
Many c o u n t r i e s  a r e  e x p e r i e n c i n g  a p e r i o d  i n  which t r a d i t i o n a l  
v a l u e s  a r e  b e i n g  q u e s t i o n e d ;  p l a n s  f o r  f u r t h e r  t e c h n o l o g i c a l  
development  are b e i n g  m e t  by a  v a r i e t y  o f  demands f o r  a c l o s e r  
e x a m i n a t i o n  o f  t h e  b e n e f i t s  and r i s k s  o f  l a r g e - s c a l e  t e c h n o l o g i e s .  
An e a r l i e r  p a p e r  by Otway and Pahner  (1976)  h a s  o u t l i n e d  a  concep- 
t u a l  framework f o r  r i s k  a s s e s s m e n t  s t u d i e s  and p r e s e n t e d  a r e s e a r c h  
p l a n  i n  t h i s  a r e a .  I n  t h i s  r e s e a r c h ,  r i s k  s i t u a t i o n s  a r e  c o n s i d e r e d  
t o  be c h a r a c t e r i s e d  by a number o f  " l e v e l s " .  The f i r s t  l e v e l  i s  
t h a t  o f  t h e  p h y s i c a l  r i s k s  p r e s e n t e d  by a  p a r t i c u l a r  f a c i l i t y  o r  
t e c h n o l o g y ;  t h e  n e x t  l e v e l  i s  t h a t  o f  how t h e s e  r i s k s  are p e r -  
c e i v e d  by i n d i v i d u a l s ;  t h e  t h i r d  l e v e l  c o n s i s t s  o f  t h e  p s y c h o l o g i c a l  
e f f e c t s  upon i n d i v i d u a l s  a s  t h e y  r e spond  t o  t h e s e  p e r c e p t i o n s  
and t h e  f i n a l  l e v e l  i s  t h e  r i s k s  t o  s o c i a l  s t r u c t u r e s  and  c u l t u r a l  
v a l u e s  a s  i n d i v i d u a l s  e x p r e s s  t h e i r  c o n c e r n s  t h r o u g h  t h e i r  p a r t i -  
c i p a t i o n  i n  i n t e r e s t  g roups .  
Al though it i s  c l e a r  t h a t  t h e  p e r c e p t i o n  o f  r i s k  s i t u a t i o n s  
d e t e r m i n e s  t h e  r e s p o n s e  t o  them, t h e r e  h a s  been  l i t t l e  r e s e a r c h  
done t o  d e t e r m i n e  how v a r i o u s  r i s k  s i t u a t i o n s  a r e  p e r c e i v e d  and 
what f a c t o r s ,  p s y c h o l o g i c a l  o r  o t h e r w i s e ,  i n f l u e n c e  t h e  p e r c e p t i o n  
p r o c e s s .  A Canadian  s t u d y  by G o l a n t  and Bur ton  ( 1 9 6 9 a ) ,  f o r  
example ,  s u g g e s t s  t h a t  e x p e r i e n c e  w i t h  c e r t a i n  s i t u a t i o n s  o f  r i s k  
may v a r i o u s l y  a f f e c t  a s s e s s m e n t  o f  t h e  r i s k ,  whereas  i n  a  p a r a l l e l  
s t u d y  per formed i n  A u s t r i a  by Otway e t  a l .  ( 1 9 7 5 ) ,  t h e  s u b j e c t s '  
a b i l i t y  t o  imag ine  t h e m s e l v e s  i n  t h e  h a z a r d o u s  s i t u a t i o n  proved  
a n  i m p o r t a n t  v a r i a b l e  i n  r a n k i n g  t h e  r i s k  i n v o l v e d .  Two o r  t h r e e  
d i f f e r e n t  b a s e s  o f  c l a s s i f i c a t i o n  have  been found f o r  d e a l i n g  w i t h  
t h e  problem o f  t h e  d imens ions  o f  t h e  r i s k  s i t u a t i o n ,  depend ing  
on  t h e  i n v e s t i g a t i o n  and methods used .  G o l a n t  and Bur ton  (1969a)  
f i r s t  p roposed  a  s u b - d i v i s i o n  i n t o  " p h y s i c a l ,  n a t u r a l  and s o c i a l  
h a z a r d s " ,  b u t  i n  a  s u b s e q u e n t  f a c t o r  a n a l y s i s  (1969b) o f  a s s i g n e d  
p r o p e r t i e s  ("semantic d.if f e r e n t i a l " )  t h e y  d i f f e r e n t i a t e  between 
"man-made, n a t u r a l  and q u a s i - n a t u r a l  haza rd s " .  
I n  a n  A u s t r i a n  i n v e s t i g a t i o n  conducted  by Swaton e t  a l .  
(1976!, i n  which g r a p h i c  models o f  t e c h n i c a l  r i s k  s i t u a t i o n s  
were s u b j e c t e d  t o  f a c t o r  a n a l y s i s ,  t h e  a u t h o r s  a r r i v e d  a t  a  
b i - p o l a r  f a c t o r ,  t h e  extreme e x p r e s s i o n s  o f  which w e r e  d e s c r i b e d  
by " a c t i v e "  and " p a s s i v e " ,  o r ,  a cco rd ing  t o  Kogan and Wallach 
( 1 9 6 4 ) ,  by " s k i l l "  and "chance" .  Although t h e  s ex  o f  t h e  
responden t  h a s  been seen  t o  be a s i g n i f i c a n t  v a r i a b l e  (Otway 
e t  a l . ,  1975; Swaton e t  a l . ,  1 9 7 6 ) ,  t h e  i n c o r p o r a t i o n  o f  person- 
a l i t l y  v a r i a b l e s  ( e x t r o v e r s i o n  v e r s u s  i n t r o v e r s i o n )  , age  and 
o c c u p a t i o n  have n o t  r e v e a l e d  any e f f e c t s  on r i s k  p e r c e p t i o n  i n  
t h e  s t u d i e s  conducted  s o  f a r  (Golant  and Burton,  1969a; Otway 
e t  a l . ,  1975) .  
The p r e s e n t  p i l o t  s t u d y  was i n t e n d e d  t o  rank  t h e  p e r c e p t i o n  
o f  v a r i o u s  r i s k  s i t u a t i o n s  and t o  examine t h e  e f f e c t  o f  t h e  
degree  oE c o n f r o n t a t i o n  w i t h  t h e  r i s k  as a  c o n t r i b u t i n g  f a c t o r ,  
s i n c e  t h e r e  a r e  many i n d i c a t i o n s  of  t h e  s i g n i f i c a n c e  o f  t h i s  
v a r i a b l e  t o  be follrld i n  t h e  s t udy  o f  p u b l i c  a t t i t u d e s .  According 
t o  t.he t h e o r y  o f  " c o g n i t i v e  d i s sonance"  ( F e s t i n g e r ,  1957) , f o r  
exaniple, c e r t a i n  p r a c t i c e s  and s i t u a t i o n a l  f a c t o r s  can  b e  cause  
for a  change i n  a t t i t u d e  when t hey  a r e  incompat ib le  w i t h  c e r t a i n  
o t h e r  known f a c t s  ( i n f o r ma t ion  on t h e  hazardousness  o f  a s i t u a t i o n ,  
f31: i n s t a n c e )  ( I n sk o ,  1967) . A " c o g n i t i v e  d i s sonance"  ( i n c o n s i s t -  
ency)  o f  t h i s  k i n d  c r e a t e s  a  t e n s i o n  t h a t  one g e n e r a l l y  s e e k s  
t o  reduce  by a d a p t i n g  t h e  most e a s i l y  mod i f i ab l e  v a r i a b l e .  S inc e  
behav iour  p a t t e r n s ,  and more e s p e c i a l l y  ways o f  l i f e ,  a r e  
g e n e r a l l y  more d i f f i c u l t  t o  a l t e r  t h a n  a t t i t u d e s ,  pe r sons  
r e s i d i n g  n e a r  r i s k  o b j e c t s  ( o r  engaged i n  occupa t i ons  i n v o l v i n g  
r i s k )  might  be ex p ec t ed  t o  e v a l u a t e  t h e  haza rd s  f a c i n g  them a s  
less dangerous t h a n  would i n d i v i d u a l s  who a r e  n o t  con f ron t ed  
w i t h  t h e  s i t u a t i o n  t o  t h e  same e x t e n t .  
O b j e c t i v e s  
The i n t e n t i o n  was t o  r ank  t h e  p e r c e p t i o n  o f  c e r t a i n  r i s k  
s i t u a t i o n s  and t o  t es t  t h e  h y p o t h e s i s  t h a t  t h e  d e g r e e  o f  con- 
f r o n t a t i o n  w i t h  a  r i s k  a l t e r s  t h e  e v a l u a t i o n  of it; t h i s  was 
done by random sampling o f  pe r sons  l i v i n g  a t  v a r i o u s  d i s t a n c e s  
from o b j e c t s  c o n s t i t u t i n g  a  p o t e n t i a l  haza rd .  
T e s t  D e s c r i p t i o n  
A random group of  148 pe r sons  was q u e s t i o n e d  by a n  i n t e r -  
v iewer .  I n  a d d i t i o n  t o  d e t a i l s  r e g a r d i n g  s e x ,  age  and o c c u p a t i o n ,  
t h e y  w e r e  asked t o  r a t e  a  series o f  hazardous  o b j e c t s  on  a  
f o u r - p o i n t  s c a l e  a s  t o  how r i s k y  it would s e e m  t o  l i v e  i n  t h e i r  
p rox imi ty .  The f o l l o w i n g  seven o b j e c t s  w e r e  l i s t e d :  
1. Gas works 
2 .  D i s t r i c t  h e a t i n g  f a c i l i t y  
3. O i l  r e f i n e r y  
4 .  Mental  h o s p i t a l  
5. Nuclear  r e a c t o r  
6. P r i s o n  
7 .  A i r p o r t  
The 148 pe r sons  su rveyed  w e r e  d i v i d e d  i n t o  one conki-ol 
group and f o u r  t e s t  groups .  The t e s t  groups  w e r e  composed o f  
p e r s o n s  l i v i n g  a t  d i f f e r e n t  d i s t a n c e s  from each  of  two s e l e c t e d  
p o t e n t i a l l y  hazardous  o b j e c t s .  
Groups 
AN ( n u c l e a r  r e a c t o r ,  n e a r )  ; ( N  = 32) 
o c c u p a n t s  of  h o l i d a y  houses  n e a r  a  r e s e a r c h  r e a c t o r  
( " P r a t e r  r e a c t o r " )  (up  t o  a  d i s t a n c e  of  500 m )  
AF ( n u c l e a r  r e a c t o r ,  f a r )  ; ( N  = 31) 
o c c u p a n t s  o f  hous ing  f u r t h e r  away from t h e  e x p e r i m e n t a l  
r e a c t o r  ( abou t  1 . 4  km) ; 
HN ( d i s t r i c t  h e a t i n g  f a c i1 i t ; - ,  n e a r ) ;  ( N  = 10)  
occupan t s  of  h o l i d a y  houses  n e a r  a  d i s t r i c t  h e a t i n g  
f a c i l i t y  ( n o t  f u r t h e r  t h a n  500 m away);  
HF ( d i s t r i c t  h e a t i n g  f a c i l i t y ,  f a r )  ; ( N  = 1 4 )  
occupan t s  of  hoilsing f u r t h e r  away from t h e  f a c i l i t y  
(abou t  1 .5  km) ; 
CG ( c o n t r o l  group)  ; (N = 61) 
i n h a b i t a n t s  of  v a r i o u s  d i s t r i c t s  i n  Vienna. 
Of t h e  pe rsons  surveyed,  4 1 %  w e r e  men between t h e  a ge s  o f  
30 and 60 ~ , ~ h o  came from a  ve ry  wide v a r i e t y  o f  o c c u p a t i o n a l  
c a t e g o r i e s .  Comparab i l i ty  o f  t h e  e xpe r im e n t a l  groups  i n  t e r m s  
o f  t h e s e  c h a r a c t e r i s t i c s  was checked s t a t i s t i c a l l y  and confirmed.  
An i n t ~ r e s t i i ~ g  a s p e c t  is t h a t  a  h igh  pe r c e n t a ge  o f  t h o s e  approached 
r e f u s e d  t o  be i n t e r v i ewed .  Th i s  can perhaps  be a t t r i b u t e d  t o  
t h e  f a c t  t h a t  t h e  p o p u l a t i on  had .had a  s u r f e i t  o f  problems o f  
t h i s  t y p e ;  i n  t h e  months p r e c e d ing  t h e  su rvey  d i s c u s s i o n s  on 
n u c l e a r  power p l a n t s  and environment had been very  h e a v i l y  
emphasj-zed i n  t h e  mass media ( i n  connec t ion  w i th  p l a n s  f o r  a  
second n u c l e a r  power p l a n t  i n  A u s t r i a ) .  
11. RESULTS 
A. Risk Co n f r o n t a t i o n  and Magnitude of  Risk E s t i m a t i o n  
Table  I g i v e s  an  o v e r a l l  p i c t u r e  o f  r i s k  assessment  f o r  
t h e  i n d i v i d u a l  o b j e c t s  i n  each  o f  t h e  f i v e  groups  w i t h  t h e  r a t i n g s  
running from a va lue  o f  4 ( h i g h l y  hazardous)  t o  1 (no r i s k  a t  a l l ) .  
I n  t h e  c a s e  of  t h e  n u c l e a r  r e a c t o r  groups ,  t h e r e  was a 
h i g h l y  s i g n i f i c a n t  ( p 5 1%) mean d i f f e r e n c e  (Hann-Whitney U - t e s t )  
between t h e  c o n d i t i o n s  "n ea r "  (AN) and " f a r "  (AF). T h i s  i s  i n  
l i n e  w i t h  t h e  a l t e r n a t i v e  theory :  t h e  pe r sons  con f ron t ed  t o  a 
g r e a t e r  e x t e n t  w i t h  t h e  r i s k  o f  t h e  exper imenta l  r e a c t o r  ( i . e .  
i n  t h e  immediate v i c i n i t y )  graded t h e  n u c l e a r  r e a c t o r  r i s k  a t  
a mean v a l u e  of  2.88, w h i l e  f o r  t hose  l i v i n g  f u r t h e r  away and 
conf ron ted  t o  a lesser e x t e n t  t h e  f i g u r e  was 3.55. A rank ing  
of  t h e  r i s k  assessments  £of t h e  i n d i v i d u a l  o b j e c t s  i n d i c a t e s  
t h a t  it i s  o n l y  f o r  t h e  group w i t h  g r e a t e r  c o n f r o n t a t i o n  (AN) 
t h a t  t h e  n u c l e a r  r e a c t o r  o ccup i e s  t h i r d  p lace-- for  a l l  o t h e r  
groups  i t  i s  regarded  a s  t h e  h i g h e s t  r i s k .  
For t h e  d i s t r i c t  h e a t i n g  f a c i l i t y  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  between t h e  "n ea r "  (1.60) and " f a r "  (1.64) c a t e g o r i e s .  
The r e a s on  f o r  t h i s  may be e i t h e r  t h e  s t a t i s t i c a l  r a t i o  (random 
sampling o f  sm a l l  group)  o r  t h e  f a c t  t h a t  t h e  d i s t a n c e  e s t i m a t e d  
a s  " f a r "  (HF) f o r  a d i s t r i c t  h e a t i n g  f a c i l i t y ,  1 .5  km, may be 
t o o  s m a l l  when one c o n s i d e r s  t h e  f a r - r each ing  a tmospher ic  
p o l l u t i o n  and t h e  o b j e c t i o n a b l e  s m e l l .  The l a t t e r  i n t e r p r e t a t i o n  
i s  suppor ted  by t h e  s i g n i f i c a n t  d i f f e r e n c e  ( p  5 5 % )  between t h e  
o v e r a l l  mean f o r  b o t h  d i s t r i c t  h e a t i n g  f a c i l i t y  groups  (HT and 
HF)--1.62--and t h a t  o f  t h e  remaining groups  (AN, AF and CG)--2.00. 
The r e s u l t s  f o r  t h e  r e a c t o r  and t h e  d i s t r i c t  h e a t i n g  f a c i l i t y  
groups  a r e  p l o t t e d  as a f u n c t i o n  of  d i s t a n c e  i n  F igu re  1. For 
t h i s  purpose ,  t h e  c o n t r o l  group was assumed t o  be a t  a n  average  
d i s t a n c e  o f  10 km. Tab l e s  I1 and I11 summarise t h e  mean va lue s ,  
v a r i a n c e ,  and s t a t i s t i c a l  s i g n i f i c a n c e  between t h e  d i f f e r e n t  
groups  (AN, AF, HN,  HF, CG) f o r  each  r i s k  o b j e c t .  
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Figure 1. The perception of two specific risk 
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B. Age and Sex 
A s  age and s ex  w e r e  a l s o  r eques t ed  by t h e  q u e s t i o n n a i r e ,  
t h e  i n f l u e n c e  o f  t h e s e  v a r i a b l e s  on r i s k  assessment  cou ld  be 
checked. There was a  sm a l l  b u t  s i g n i f i c a n t l y  p o s i t i v e  c o r r e l a t i o n  
w i t h  t h e  age  of  t h e  pe rsons  t e s t e d  f o r  two o f  t h e  t e c h n i c a l  
i n s t a l l a t i o n s .  There was a  p o s i t i v e  c o r r e l a t i o n  w i t h  t h e  s ex  o f  
t h e  responden ts  i n  one c a s e .  
Risk assessment for nuclear reactor -- age: r = +0.21 (p 5 1%) 
Risk a s s e s m t  for airport -- age: r = +O. 26 (p 5 1%) 
Risk a s s e s m t  for nuclear reactor -- females: r = +0.16 (p 5 5%) 
I t  would appear  t h a t  age i n  p a r t i c u l a r  i s  r e s p o n s i b l e  f o r  
a  s l i g h t l y  h i g h e r  r i s k  p e r c e p t i o n  f o r  t e c h n i c a l  i n s t a l l a t i o n s ,  
w h i l e  it i s  less s i g n i f i c a n t  i n  t h e  c a s e  o f  gender .  Both age  and 
s e x  had an i n f l u e n c e  upon t h e  response  t o  t h e  t h e  i t e m  "nuc l ea r  
r e a c t o r "  . 
C. Risk O b j ec t s  and T he i r  Dimensions o f  E s t ima t i on  
However, s o  t h a t  n o t  o n l y  t h e  degree  o f  r i s k  a s s e s s b e n t  
p e r  o b j e c t  co u l d  be t ak en  i n t o  accoun t ,  b u t  a l s o  p o s s i b l e  group- 
i n g s  o f  o b j e c t s  i n  accordance  w i th  t h e i r  c o r r e l a t i v e  r e l a t i o n -  
s h i p ,  t h e  i n t e r c o r r e l a t i o n  m a t r i x  (Table 11) of  t h e  o b j e c t s  f o r  
t h e  t o t a l  sample was e v a l u a t e d  by f a c t o r  a n a l y s i s  t e chn iques .  
Two f a c t o r s  w e r e  e x t r a c t e d ,  t h e  f i r s t  o f  which seems t o  r ep r e -  
s e n t  a  q u a l i t y  a s s o c i a t e d  w i t h  a l l  o b j e c t s  ( p o s s i b l y  a  g e n e r a l  
r i s k  component).  Th i s  does  n o t  r e q u i r e  more e x t e n s i v e  t r e a t m e n t  
h e r e .  The second b i - p o l a r  f a c t o r ,  however, cou ld  r e p r e s e n t  an  
o b j e c t  accord ing  t o  t h e  o r i g i n  o f  t h e  r i s k  (human v e r s u s  techno- 
l o g i c a l ) .  The f o l l o w i n g  diagram shows t h e  ar rangement  o f  t h e  
r i s k  o b j e c t s  i n  t h i s  dimension (accord ing  t o  t h e  f a c t o r  weightinlgs) 
and a l s o  g i v e s ,  f o r  purposes  o f  comparison,  t h e  mean o f  t h e  
s c a l e d  r i s k  i n  p a r e n t h e s i s :  

0.59 4 Mental h o s p i t a l  (1 .7 )  
0.46 1 P r i s o n  ( 2  2) 
0.30 1 Nuclear  r e a c t o r  (3 .1 )  
-0.48 D i s t r i c t  h e a t i n g  1 (1 .9 )  f a c i l i t y  
The c o r r e l a t i o n  o f  t h e  q u a l i t a t i v e  (human- technologica l  
e l ement )  and t h e  q u a n t i t a t i v e  ( r i s k  a s s e s s m e n t )  c h a r a c t e r i s t i c  
v a l u e s  o f  t h e  o b j e c t s  i s  r = -0.14. T h i s  g i v e s  an  i n d i c a t i o n  
t h a t  t h e  p e r s o n s  surveyed a t t r i b u t e  j u s t  a s  much impor tance  t o  
t h e  human as t o  t h e  t e c h n o l o g i c a l  e l ement  i n  r i s k  s i t u a t i o n s .  
111. CONCLUDING REPIARKS 
A q u a l i t a t i v e  a n a l y s i s  o f  t h e  seven s c a l e d  o b j e c t s  on t h e  
b a s i s  o f  t h e i r  c o r r e l a t i v e  s i m i l a r i t i e s  h a s  produced a s  an  
impor t an t  r e s u l t  a  b i - p o l a r  f a c t o r  which seems t o  cover  t h e  
i n d i v i d u a l  o b j e c t - a s s o c i a t e d  r i s k s  i n  t e r m s  of  t h e  degree  t o  
which men, a s  opposed t o  machines, a r e  invo lved .  
The hypo thes i s  t h a t  c o n f r o n t a t i o n  w i t h  a p o t e n t i a l  r i s k  
s i t u a t i o n  lowers t h e  p e r c e p t i o n  o f  r i s k  was confirmed by t h e  
r e s u l t s  ob t a ined  w i th  two groups  o f  surveyed persons  l i v i n g  a t  
500 lo and 1400 m d i s t a n t  from a n u c l e a r  r e a c t o r .  S ince  it was 
p o s s i b l e  t o  f i n d  o n l y  a smal l  number o f  t e s t  persons  from t h e  
env i rons  o f  t h e  d i s t r i c t  h e a t i n g  f a c i l i t y ,  t h e r e  i s  no p o i n t ,  
s t a t i s t i c a l l y  speak ing ,  t o  a t t emp t  an i n t e r p r e t a t i o n  o f  t h e s e  
l a t t e r  r e s u l t s .  
With r e s p e c t  t o  t h e  r e a c t o r  groups ,  one p o s s i b l e  e x p l a n a t i o n  
i s  t h a t  t h e  group l i v i n g  nearby was simply b e t t e r  informed about  
t h e  n a t u r e  o f  t h e i r  r i s k  s i t u a t i o n  and, t h e r e f o r e ,  less concerned.  
T h e r e ' i s  no r ea son  t o  b e l i e v e  t h a t  t h i s  i s  t h e  ca se .  The t h e o r y  
o f  c o g n i t i v e  d i s sonance  appea r s ,  a t  l e a s t  from an e x t e r n a l  view- 
p o i n t ,  t o  have been confirmed by t h i s  r e s u l t .  Th is  would s imply 
mean t h a t  it was much e a s i e r  f o r  peop le  t o  change t h e i r  a t t i t u d e s  
about  l i v i n g  near  t h e  n u c l e a r  r e a c t o r  t h a n  t o  change t h e i r  
r e s i d e n c e .  
The l a t t e r  hypo thes i s  i m p l i e s  a  seemingly e f f o r t l e s s ,  r a t i o n a l  
and consc ious  adjus tment .  One of  t h e  most p r i m i t i v e ,  and y e t  most 
impor t an t ,  o f  t h e  p sycho log i ca l  de f ense  mechanisms i s  t h a t  o f  
d e n i a l .  When a person  can i gno re  o r  s imply d i s m i s s  i n t e r n a l  o r  
e x t e r n a l  e v e n t s  whose p e r c e p t i o n  i s  anxiety-provoking,  he i s  
us ing  t h i s  mechanism. Reluctance  t o  acknowledge t h e  d e a t h  o f  a  
loved one o r  t o  contemplate  o n e ' s  own d e a t h  a r e  common examples. 
I n c r e a s i n g l y  it becomes e v i d e n t  t h a t  d e n i a l  i s  a p rocess  employed 
/ 
on a l a r g e r  s c a l e  t o  d e a l  e f f e c t i v e l y  w i th  t h e  r e a l i t i e s  o f  
everyday l i f e .  The t e c h n o l o g i c a l  r i s k s  p rece ived  by people  i n  
contemporary s o c i e t i e s  may be s o  anxie ty-provoking a t  t i m e s  a s  
t o  f a c i l i t a t e  t h i s  p r o c e s s  of denying t h e i r  impor tance .  The 
use  of  d e n i a l  must n o t  be p a t h o l o g i c a l ,  b u t  may be viewed a s  an  
a d a p t i v e  human mechanism t o  p o t e n t i a l l y  p a i n f u l ,  d i s t u r b i n g  
s i t u a t i o n s .  There a r e  many p s y c h o l o g i c a l  mechanisms o f  d e f e n s e  
which i n d i v i d u a l s  use  t o  a d a p t  themselves  t o  d a i l y  l i f e  and t o  
p r o t e c t  themselves  from undue a n x i e t y ;  t h e s e  p r o c e s s e s  may o c c u r  
on an  unconscious  a s  w e l l  a s  consc ious  l e v e l .  
Guedeney ( 1 9 7 3 ) ,  i n  h e r  s t u d y  o f  t h e  n u c l e a r  c o n t r o v e r s y  i n  
F rance ,  S w i t z e r l a n d  and Belgium, made s i m i l a r ,  e m p i r i c a l  obse r -  
v a t i o n s .  She r e p o r t s  on a  s o c i a l  r e s e a r c h  e f f o r t  a t  Bagnols- 
sur-Ceze which i n d i c a t e d  t h a t  rumours w e r e  always more p r i m i t i v e ,  
and r e f l e c t e d  a  h i g h e r  l e v e l  o f  a n x i e t y ,  t h e  f u r t h e r  away someone 
was from t h e  n u c l e a r  f a c i l i t y .  Those l i v i n g  n e a r e s t  t o  t h e  p l a n t  
r e p o r t e d  l i t t l e  concern ,  aAthough it was no ted  t h a t  a n x i e t y  was 
a roused  by t h e  s l i g h t e s t  i n c i d e n t .  She a t t r i b u t e s  t h e s e  f i n d i n g s  
t o  "mastery  th rough  v i s i o n w - - t h a t  t h o s e  l i v i n g  n e a r  t h e  p l a n t ,  
c o n s t a n t l y  o b s e r v i n g  t h e  p h y s i c a l  n a t u r e  o f  t h e  f a c i l i t y ,  workers  
coming and go ing ,  normal p l a n t  o p e r a t i o n s ,  g r a d u a l l y  adap ted  
themselves  t o  whatever  unconscious  f e a r s  t h e y  may have harboured 
a b o u t  the r i s k s .  It  was a l s o  no ted  t h a t  p h y s i c a l  b a r r i e r s  a t  
d i f f e r e n t  n u c l e a r  sites ( t h e  Ardennes, t h e  A r r e e  Mountains,  t h e  
Rhone v a l l e y ,  a  d e s e r t  p l a t e a u )  seemed t o  s t o p  t h e  f o r m a t i o n  o f  
c o n c r e t e  r e p r e s e n t a t i o n s  and r e s u l t e d  i n  h i g h e r  l e v e l s  o f  a n x i e t y  
a s  r e f l e c t e d  i n  vague and p r i . m i t i v e l y  o r g a n i z e d  rumours. 
T h i s  seems t o  s u g g e s t  t h e  e x i s t e n c e  o f  zones  of  psycholog.i.ea1 
i n f l u e n c e .  There i s  ev idence  o f  low l e v e l s  o f  a n x i e t y  i n  nea r  
proximi. ty t o  t h e  s i t e ,  a  g r a d u a l  i n c r e a s i n g  of  a n x i e t y  and 
e x p r e s s e d  s o c i a l  r e s p o n s i v e n e s s  a s  one moves s e v e r a l  ( 2  - 4 )  
k i l o m e t e r s  away from t h e  f a c i l i t y  and t h e n  a  g r a d u a l  d i m i n u t i o n  
o f  r e a c t i o n  ( a s  s e e n  i n  F i g u r e  1). T h i s  h a s  a l s o  been n o t i c e d  i n  
an  i n t e r e s t i n g  s t u d y  by Pages e t  a1 . (1975)  r e g a r d i n g  t h e  p e r c e p t i o n  
o f  i n d u s t r i a l  odours .  A s i m i l a r  r e s u l t ,  i n  a  d i f f e r e n t  c o n t e x t ,  
was r e p o r t e d  by White and co-workers ( 1 9 6 8 ) ,  who found t h a t  t h e  
p e r c e p t i o n  of  f l o o d  h a z a r d s  was l o w e s t  i n  a r e a s  of  b o t h  f r e q u e n t  
and i n f r e q u e n t  f l o o d i n g ,  b u t  h i g h e s t  i n  a r e a s  w i t h  i n t e r m e d i a t e  
f l o o d  f r e q u e n c y .  Tha t  i s ,  t h o s e  c o n f r o n t e d  w i t h  t h e  h a z a r d  had 
a d j u s t e d  t o  it. 
These o b s e r v a t i o n s  a l l  s u p p o r t  t h e  a s s e r t i o n  t h a t  one  de-  
t e r m i n a n t  o f  r i s k  p e r c e p t i o n  i s  t h e  e x t e n t  t o  which one  i s  
c o n f r o n t e d  by t h e  s i t u a t i o n .  T h i s  f i n d i n g  i s  c o n s i s t e n t  w i t h  
t h e  t h e o r y  o f  c o g n i t i v e  d i s s o n a n c e ;  however,  t h e  p o s s i b l e  
impor tance  o f  unconsc ious  m e n t a l  p r o c e s s e s  h a s  been  i n t r o d u c e d  
and must a l s o  b e  c o n s i d e r e d .  It must  be  r e p e a t e d  t h a t  t h i s  w a s  
a  p i l o t  s t u d y .  I t  i s  p lanned  t o  r e v i s e  t h e  q u e s t i o n n a i r e  used  
and t o  r e p e a t  t h e  s u r v e y ,  w i t h  a l a r g e r  s t a t i s t i c a l  b a s e ,  n e a r  
an  o p e r a t i n g  n u c l e a r  power p l a n t .  The new q u e s t i o n n a i r e  w i l l  
i m p r ~ v e  t h e  s c a l i n g  methods and w i l l  be  d e s i g n e d  t o  a i d  i n  
i n t e r p r e t i n g  r e s u l t s .  C e r t a i n l y  more r e s e a r c h  i s  r e q u i r e d  t o  
d ~ v e l o p  a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  f a c t o r s  i n f l u e n c i n g  
r i s k  p e r c e p t i o n  and  t h e  e f f e c t s  t h e s e  p e r c e p t i o n s  may have upon 
p s y c h o l o g i c a l  w e l l - b e i n g .  
T a b l e  I 
Nuclear &actor Group District Heating F a c i l i t y  Group 
mi 
-




n e a r  f a r  liF 
- 
O i l  &fine ry  (3.22) (3.55) Nuclear %actor 
Airport (2.97) (2.90) O i l  Refinery 
Nuclear Peactor  ( 3.20) ( 3.57) Nuclear Feactor 
Airport (2.80) (3.29) Airport 
Nuclear Reactor (2.88) (2.87) A i r p r t  
Pr i son  (2.38) (2.35) P r i son  
G a m r k s  (2.19) (2.29) G a m r k s  
O i l  Refinery (2.70) (2.93) O i l  = f ine ry  
Q m r k s  (2.40) (2.21) P r i son  
Prisori (1.90) (2.00) Gaswrks  
District Heating g7) (2. D i s t r i c t  Heating 
F a c i l i t y  F a c i l i t y  
bkn ta l  Hospi ta l  (1.70) (1.79) l m t a l  Hospi ta l  
D i s t r i c t  Heating (1.60) 64) D i s t r i c t  Heating 
F a c i l i t v  F a c i l i t y  E n t a l  Hosp i t a l  (1.75) (1.81) b h ~ t a l  Hospi ta l  
Control Group 
Nuclear Reactor 
O i l  Refinery 
Firport 
D i s t r i c t  Heating 
F a c i l i t y  
lkntal Hospi ta l  
T a b l e  I1 
T o t a l  Means a n d  D e v i a t i o n s  
Var.  N r .  Ave. Dis t r ibu t ion  
D i s c r i c t  Heating 
F a c i l i t y  
O i l  %finery 3 2.878 0.968 
W n t a l  Hospital 4 1.676 0.890 
Nuclear %actor 5 3.101 1.028 
Prison 6 2.196 0.987 
Airport 7 2.791 1.051 
I n t e r - c o r r e l a t i o n  Matr ix  
Row 4 
.27 .22 .26 1.00 -32 
Row 5 
.39 .18 .23 .32 1.00 
Row 6 
.30 .29 .33 .54 .29 
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